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(54) Method of producing a fibrous layer, for an absorbent article 



(57) Method of producing a fibrous material layer 
mainly intended to be incorporated in an absorbent ar- 
ticle such as a diaper, pant diaper incontinence guard, 
sanitary napkin or the like. At least one bundle ol con- 
tinuous filaments, so called tow (1 2), is opened and the 



filaments are separated and evened to a layer having 
the desired fiber distribution, after which the layer is 
bonded in points, spots or lines in a bonding pattern, but 
where the filaments otherwise are substantially unbond- 
ed to each other. 
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[Description 

Technical field 

[0001] The present invention refers to a method ot s 
producing a fibrous materia) layer mainly intended to be 
incorporated in an absorbent article such as a diaper, 
pant diaper, incontinence guard, sanitary napkin or the 
like. 

TO 

Background of the invention 

[0002] Absorbent articles of the above mentioned 
kind are intended to absorb body liquids such as urine 
and blood. They usually comprises a liquid pervious top* ' s 
sheet, intended to be facing the wearer during use, in 
the form of a non woven material for example a spun* 
bond material. It is also known to incorporate a liquid 
acquisition layer between the topsheel and the absorb- 
ent body, said liquid acquisition layer having the ability 20 
to quickly receive large amounts of liquid, to distribute 
it and temporarily store it before it is absorbed by the 
underlying absorbent body. This is important especially 
in today's thin compressed absorbent bodies often with 
a high amount of so called superabsorbents, which have 25 
a high absorption capacity but in many cases a too low 
absorption speed in order to momentaneously be able 
to absorb the large amount of liquid that can be dis- 
charged during a few seconds at urination. 
[0003] A porous relatively thick acquisition layer, lor 30 
example in the form of a fibrous wadding, a carded fi- 
brous web or other type of fibrous material has a high 
momentaneous liquid receiving capacity and can tem- 
porarily store liquid before it is absorbed by the absorb- 
ent body-. The same applies for porous foam materials. 35 
The liquid is then drained successivley to the underlying 
absorbent body, after which the acquisition layer again 
has capacity to receive liquid from a repeated wetting. 
[0004] Examples of absorbent articles comprising 
such porous acquisition layer are for example disclosed *o 
in US-A-3,371,667, EP-A-0 : 31 2,115 and EP-A- 
0 : 474 t 777. 

[0005] The materials used today as acquisition layers 
in absorbent articles are mostly functioning well but are 
relatively expensive and can sometimes have an insuf- «S 
ficient acquisition time, especially at the second and 
third wettings if large amounts of liquid are involved. 
[0006] It is previously known through EP-A-Q ; 391 ,81 4 
and GB-8-2,209,672 to use continuous nonbonded syn- 
thetic fibers., so called tow, in absorbent articles to so 
spread liquid in the longitudinal direction of the article. 
[0007] Another problem is that conventional liquid 
pervious topsheet materials used for absorbent articles 
of this kind, usually a non woven material of synthetic 
fibers, a g a spunbond material, often has a lower ac- ss 
qutsitton rate for liquid than the acquisition layer, at 
which liquid can leak from the article before it reaches 
the acquisition layer. The problem can of course be 



solved by using a topsheet material which is very open 
and by that has a high liquid permeability. Such an open 
topsheet material can however cause problems with a 
too low strength and sharp fiber ends from the acquisi- 
tion layer may penetrate the open topsheet material and 
irritate the user. 

Object and most improtant features of the invention 

[0008] The object of the present invention is to provide 
a method of producing a fibrous material layer having a 
high acqusition rate for liquid also at repeated wettings, 
has a high strength and wear resistance, high comfort 
and can be produced at a low cost. The method should 
besides be adapted to high production speeds. This has 
according to the invention been provided by taking at 
least one bundle of continous filaments, so called tow, 
which is opened and the ((laments are separated and 
evened to a layer having the desired fiber distribution, 
after which the layer is bonded in points, spots or lines 
in a bonding pattern, but where the filaments otherwise 
are substantially unbonded to each other. 
[0009] Further features of the invention are evident 
form the following claims and from the description. 
[001 0] The material layer can be used as a liquid ac- 
quisition layer under a topsheet material, as a topsheet 
material or as an integrated topsheet/liquid acquisition 
layer. 

Description of the drawings 

[0011] The invention will below be closer described 
with reference to some of the embodiments shown in 
the accompanying drawings. 

[0012] Figure 1 is a plan view of an absorbent article 
in the form of an incontinence guard. 
[0013] Figure 2 is a section according to the line ll-ll 
in Figure l . 

[0014] Figure 3 shows schematically a piece of a fi- 
brous material layer according to the invention. 
[001 5] Figure 4 shows on an enlarged scale a section 
according to the line IV-IV in Figure 3. 
[001 6] Figure 5 shows schematically in the form of a 
block diagram the different main steps of the method 
according to the invention. 

[0017] Figure 6 is a schematic side view of'a process 
equipment for performing the method according to the 
invention. 

[0018] Figure 7 shows a schematic side view of a 
modified embodiment of the equalizing device included 
in the process equipment 

[0019] Figure 8 shows schematically the feeding of 

the fibrous layer through en ejectOA 

[0020] Figure 9 a-d show some variants of the guiding 

means included in the equalizing device. 

[0021] Figure 10 shows a schematic side view of the* 

feeding of the material layer towards the bonding stap 

tion, in this case an ultrasonic welding device.. 
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[0022] Figure 1 1 shows schematically on an enlarged 
scale a special configuration of the pattern on the ultra- 
sonic welding device tor providing the bonding partem. 

Descriptbn of embodiments 

[0023] Figure 1 and 2 show schematically an example 
of an incontinence guard 1 comprising a liquid pervious 
topsheet 2, a liquid impervious backsheet 3 and a ab- 
sorbent body 4 enclosed therebetween. A porous resil- 
ient liquid acquisition layer 5 is arranged between the 
liquid pervious topsheet 2 and the absorbent body 4. 
[0024] The liquid pervious topsheet 2 can comprise a 
non woven material, (or example a spun bond material ot 
synthetic filaments, a meftblown material, a ther- 
mobonded material or a bonded carded fibrous material. 
The liquid impervious backsheet 3 can consist of a plas- 
tic film, a nonwoven material which is coated with a liquid 
impervious material or a hydrophobic nonwoven mate- 
rial which resists liquid penetration. 
[0025] The topsheet 2 and the backsheet 3 have a 
larger surface area than the absorbent body 4 and the 
liquid acquisition layer 3 and extend outside the edges 
thereof. The layers 2 and 3 are interconnected within 
the projecting portions, for example by gluing or welding 
with heat or ultrasonic. 

[0026] The absorbent body 4 can be of any conven- 
tional kind. Examples of common absorption materials 
are cello losic fluff pulp, tissue layers, highly absorbent 
polymers (so called superabsorbents). absorbent foam 
materials, absorbent nonwoven materials and the (ike. 
It is common to combine cellulosic fluff pulp with super- 
absorbents in an absorbent body. It is also common to 
have absorbent bodies comprising layers of different 
materials with different properties concerning liquid ac- 
quisition capacity, liquid distribution capacity and liquid 
storage capacity. This is wellknown (or the person 
skilled in the art and need not be described in detail. The 
thin absorbent bodies which are common in for example 
baby diapers and incontinence guards often consist of 
a compressed mixed or layered structure of cellulosic 
fluff pulp and superabsorbent. 
[0027] On the outsied of the liquid impervious back- 
sheet 3 fastening means in the form of strips 6 of a 
self adhesive glue are arranged. An incontinence guard 
of the kind shown in Figure 1 is mainly intended to be 
used by persons suffering from a relatively light incon- 
tinence and is easily worn in ordinary underpants. The 
fastening means 6 serve to keep the incontinence guard 
in place in the underpants during use. A number of other 
types of glue patterns, for example transverse, are of 
course possible as well as other types of fastening 
means such as hook and loop, snap fasteners, girdles, 
special underpants or the like. 
[0028] The incontinence guard is hous glass shaped 
with broader end portions 7 and a more narrow crotch 
portion 8 located between the end portions. The crotch 
portion 9 is the portion of the incontinence guard that is 



intended during use to be worn in the crotch between 
the legs of the wearer and serve as a receiving ponton 
for the discharged body fluid. 
[0029] II should be noted that the incontinence guard 
s shown in the drawings and described above only is a 
non-limiting example of an absorbent article. Thus the 
shape of the article as well as the construction thereof 
can be varied. The absorbent article can also be a dia- 
per, a pant diaper, a sanitary napkin or the like. The ab- 

io sorbent article can be disposable or reuseable. For re- 
useable articles other materials than the above de- 
scribed are however used as a liquid pervious topsheet 
and absorbent body respectively. 
[0030] Between the liquid pervious topsheet 2 and the 

is absorbent body 4 there is arranged a porous and resil- 
ient acquisition layer 5 having the ability to quickly re- 
ceive large amounts of liquid and distribute the liquid 
and store it temporarily before it is absorbed by the un- 
derlying absorbent body 4. This ability should be essen- 

20 tially maintained also after wetting of the material. The 
acquisition layer 5 can either cover the entire absorbent 
body 4. extend outside thereof or cover only part of the 
central portions of the absorbent body. 
[0031] According to the invention the acquisition layer 

2S 5 consists of a layer ol continuous fibers 9, so called 
tow, vhich have been bonded together in points, spots 
or lines forming a bonding pattern 10. but otherwise are 
substantially unbonded to each other. In the embodi- 
ment shown in Figure 1 the bonding pattern 10 is a pat - 

30 tern of lines with short lines arranged in a zigzag con- 
figuration. The bonding pattern is achieved by lor exam- 
ple ultra sonic welding or other thermal bondning, Ex- 
amples of other suitable thermal bonding methods are 
pattern calendering, laser bonding etc. This implies that 

35 at least some of the fibers in the tow are thermoplastic. 
Examples of thermo-plastic fibers are pofyolefines. 
polyarnides ; polyester and the like. Also so called bi- 
component fibers are included. As an alternative to ther- 
mobonding bonding can be made by a bonding agent 

40 through so called print bonding er dotbonding or me- 
chanically through so called entangling by needling or 
by water jets. The choice of bonding type is mainly de- 
cided by which type of fibers are used in the tow. 
[0032] The design of the bonding pattern 10 can of 

<*$ course vary within wide limits. The pattern may be in the 
form of points, spots or preferably lines. The lines may 
be straight as well as curved and the length can vary 
from a few millimeters to extending transversely or di- 
agonally across the entire article. Preferably the lines 

so extend across or obliquely across the longitudinal direc- 
tion of the fibers 9, so that a plurality of fibers are bonded 
to each other by each bonding line. It is also an advan- 
tage if different bonding lines overlap each other as seen 
across the longitudinal direction of the fibers, so that a 

ss main part of the fibers are bonded at least at some part 
of their length. 

[0033] The bonding pattern can be the same over the 
entire acquisition layer 5 or be diflerent in different parts 



3 



5 



EP 0 937 792 A1 



6 



thereof, thus the bonding pattern can be more sparse ty 
in the wetting area and tighter outside thereof. It is also 
possible to design the bonding pattern in such a way 
that the layer 5 will have different thickness in different 
parts of the article, for example thinner in the central por- 
tions thereof and thicker in the surrounding edge por- 
tions in order to create a bowl shape which provides a 
liquid receiving volume, alternatively thicker in the cen- 
tral portions than in the surrounding edge portions in or- 
der to provide a better body contact. 
[0034] In Figures 3 and 4 there are schematically 
shown a piece of a layer 11 of continuous libers 9 which 
have been bonded in a simple bonding pattern 10 with 
transverse short lines. The fibers 9 are except at the 
bonding sites unbonded to each other. 
[0035] The layer 11 of continuous fibers 9 according 
to the invention can besides as a liquid acquisition layer 
in an absorbent article be arranged as a topsheet ma- 
terial closest to the wearer or as a combined topsheet/ 
acquisition layer. It can also be bonded to a carrier ma- 
terial, lor example a nonwoven. 
[0036] The method ol producing the material layer ac- 
cording to the invention comprises several steps, which 
is schematically illustrated in Figures 5, 6 and 7. Fiber 
tow 1 2 is supplied in sacks or in the form ot bales or rolls 
of continuous fibers, which either are straight, crimped 
or curled. Crimped or curled fibers are preferred in this 
case since they provide a very open and airy structure. 
The fibers in the tow can be of any suitable material such 
as polyethylene : polypropylene, pofyamide. polyester, 
polylactide, polyvinyl acetate, cellulose acetate, regen- 
erated cellulose such as viscose and rayon, or af bicom- 
ponent type with a shell of a polymer having a lower 
melting point and a core of a polymer having a higher 
melttng point. Specialty preferred are such fibers having 
a high resiliency, (or example polyester copolyester and 
polypropylene. 

[0037] The fiber thickness can vary but should be in 
the interval 0.5 to 10 cftex ; preferably 1.5 to 25 and most 
preferably 2-15 dtex : if the material is to be used as an 
acquisition layer. The open airy structure in combination 
with the relatively coarse fiber dimension gives a very 
rapid liquid acquisition. Besides the material is strong 
due to the continuous fibers which provide strength in 
the longitudinal direction, and the bonding pattern which 
provides strength in the transverse direction. 
[0038] The bales or the like are opened in special 
opening equipments in which the fibers are separated 
from each other, stretched and spread out to an essen- 
tially evenly thick tayer. The layer is bonded in the de- 
sired bonding pattern according to above and is cut in 
suitable lenghts either before or after application in en 
absorbent article. The bonding can alternatively be 
made after cutting. A tow is a relativley cheap delivery 
form of fibers as compared to nonwoven, waddings or 
the like which are normally used as acquisition materi- 
als. 

[0039] As can be seen from Figure 6 the opening de- 



vice 13 comprises one or more pairs of rolls forming a 
roll nip, said rolls either being smooth or one roll is 
threaded and the opposite roll is a counter roll, the fiber 
tow being fed through said roll nip(s), which provides a 

s separation of the fibers. The fibers are stretched during 
their passage through the roll ntp(s) 14. This type of 
opening devicees a re of conventional kind and are avail- 
able on the market in different constructions. 
[0040] According to the embodiment shown in Figure 

10 6 the opened fiber tow, which now is in the form of a 
spread-out layer of separated individual fibers 9, is led 
through an ejector 18 which blows air into the material 
web 15 substantially in the longitudinal direction thereof. 
This through-air blowing is important for achieving the 

is desired volume and bulkiness of the material web. In 
Figure 3 there is schematically shown the feeding of the 
material web 15 through the ejector 18. The material is 
fed through the ejector 18 which in an enclosed chamber 
blows air across and along the material as seen in the 

20 feeding direction thereof. By this there is achieved an 
increased mixing of the fibers which leads to the at each 
fiber will be less dependant on the adjacent libers. The 
fluffiness of the material web is markedly increased, es- 
pecially if the fibers are crimped or helically curled. The 

25 flowing of air through the material web, which either is 
made along, across or obliquely across the feeding di- 
rection of the material web. can be achieved in other 
ways than by an ejector, e g by means of a so called air 
knife . A flowing of air across the material web across 

30 the material web contributes to evening or equalizing 
thereof. 

[0041] The material web 15 is then ted to a bonding 
station 20. which in this embodiment is an ultra sonic 
welding device. This comprises an ultra sonic horn 21 

3S arranged just opposite a pattern roll 22 (Figure 10). 
[0042] The pattern roll 22 can besides a macropat- 
tern : e g a pattern of lines or other optional pattern, be 
provided with a micropattern, auneven or grooved sur- 
face: on the top surface of the protruded parts 24 of the 

•*o pattern roll 22, which form the macropattern. This is 
shown i Figure 11 of the drawings, at which the mac- 
ropattern is denoted 24 and the micropattern is denoted 
25. 

[0043] By the micropoattern the total welding surface 
4S is divided in smaller parts, at which there will be less 
material to melt and the friction between the material 
web and the ultrasonic welding device is reduced. The 
height of the micropattern is of the magnitude tenth parts 
of a millimeter, this applies aoso for their length and 
so width. The micropatten makes it possible to weld at high- 
er speeds without risk that the joint breaks during bond- 
ing. It would also be possible to weld an uneven material 
web, i e in which the material thickness varies across 
the machine direction. 
55 [0044] It would also be possible to have an uneven or 
grooved surface on the ultrasonic horn 21. 
[0045] As is mentioned above other types of thermal 
bonding methods than ultrasonic welding can be used, 
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such as pattern calendaring, laser bonding etc. As an 
alternative to thermal bonding bonding can be made by 
means of a bonding agent, so called pr in tbonding or dot- 
bonding or mechanically by so called entangling by 
means of needles or water jets. 
[0046] The material web 1 5 can possibly after the pat- 
tern bonding be laminated to a n on woven material 23 
or a plastic film, which may be perforated or breathable, 
by thermobonding, e g ultrasonic welding or by a bondn- 
ing agent, e g a glue. The nonwoven material 23 or the 
like can either be laminated to the material web 1 5 over 
the entire width thereot or in the term of strips be lami- 
nated only to the edges of the material web. The non- 
woven material 23 or the like, which is either hydropho- 
bic or hydrophilic, serves to prevent spreading of liquid 
toward the edges ol the absorbent article and to prevent 
rewetting of liquid towards the skin of the wearer. 
[0047] Tne pattern bonded material web 1 5, which op- 
tionally has been laminated to a nonwoven material or 
the like, can then either be wound on a winding roll or 
directly fed into a diaper machine or the like, where it is 
applied as a layer in an absorbent article such as a dia- 
per, a pant diaper, an incontinence guard, a sanitary 
napkin or the like. 

[0048] According to the embodiment shown in Figure 
7 one or more folding devices 17 are arranged before 
the ejector 19, the material web 15 being longitudinally 
folded one or more times in said folding device(s). The 
folding device 17 preferably consists of a guiding plate 
which forces a part of the material web IS to be folded 
over a part or the rest ot the material web. This lolding 
can be made in different ways, such a double folding : in 
which hall of the material web is folded over the other 
half, folding from two directions, in which a part of the 
material web's both edges are folded over the rest or a 
part of the rest of the material web, or overlap folding, 
in which the material web is folded from both direction 
in such a way that the folded portions of the material 
web overlap each other in the mid portision of the ma- 
terial web. This folding ol the material web 15 is appro- 
priate in such cases where the material web after the 
opening device has an uneven fiber distribution, which 
can be evened by folding the material web. 
[0049] It is also possible to control the fiber distribu- 
tion of the material web 15 having passed the folding 
device 17 by the folding method used. It would thus be 
possible to obtain a material web having an essentially 
even fiber distribution in the transverse direction or a 
material web having a varying fiber distribution in the 
transverse direction, either a greater thickness in the 
mid portion or along the edges. 
[0050] After the folding device 17 an ejector 18 is ar- 
ranged as described above. 

[0051] A further control of the fiber distribution in the 
transverse direction of the material web is obtained ac- 
cording to the embodiment shown in Figure 7 in a guid- 
ing device having a certain cross sectional shape, a g a 
funnel 19, through which the material web 15 is fed be- 



fore it is fed towards the bonding station 20. The cross 
sectional shape of the funnel 19 thus decides the fiber 
distribution and by varying the shape ol lha funnel one 
can obtain a desired width ol the material web and a 
5 desired distribution of the thickness of the material web 
1 5 in its cross direction before it is bonded in the bonding 
station 20. 

[0052] In Figure 9 a-c there are shown some variants 
of funnels 19 with different cross sectional shape. The 

to funnel shown in Figure 9a is essentially straight-edged, 
tapers relatively quickly and leads into a long, narrow 
rectangular nib 19a. With this funnel the fibers wilt be 
evenly distributed over the entire width. The space with- 
in the funnel 19 should be only somewhat larger than 

is the desired material volume. The nib 1 9a gives the fibers 
time to stabilize in an even layer. 
[0053] In Figure 9b there is shown a funnel having a 
O-shaped cross section and with this il will be possible 
to have an increased concentration ol libers in the mid 

zo portion as compared to the edge portions. If the material 
web is refracted over the convex surface when the fibers 
are ted into and out of the funnel there will be a shorter 
way for the fibers to pass at the centre of the lunnel, and 
by this there will be an increased concentration of fibers 

25 at the centre of the material web. The fiber distribution 
can be controlled by the ovality and "brytningsgrad" at 
the entrance and exit of the funnel. The material web 
can at the exit of the funnel either be led slraght forwards 
or be refracted upwards or downwards, which in turn can 

30 effect the fiber distribution. 

[0054] In Figure 9c there is shown a funnel lhat is 
curved in the cross direction and where the material web 
is led over the concave surface and the fibers by that is 
guided out toward the edges, at which there is obtained 

35 an increased fiber concentration along the edges of the 
material web. The fiber distribution can be guided by the 
convexity and degree of refraction at the entrance and 
the exit. 

[0055] In Figure 9d there is shown a guiding device in 
•*o the form of an oval ring 19. i e it has an essentially short- 
er length than the funnels shown in Figures 9 a-c. 
[0056] The folding device 1 7 is not always necessary, 
only if the material web is uneven and need to be 
evened. An uneven material web may also be sufficient- 
45 jy even by passing it through two or more funnels or rings 
19. 

[0057] Immediatley after the exit form the funnel 19 
the material web is fed towards the bonding station 20, 
which in the embodiment shown consists of en ultrason- 

so welding device. This comprises an ultrasonic horn 21 
arranged just opposite a pattern roll 22 (Figure 10). The 
feeding of the material web towards the ultrasonic weld- 
ing device as well as the web tension of the material web 
15 is of importance for the bonding of the material web 

ss in a controlled way. The problems which may occurt if 
the feeding of the material web to the ultrasonic welding 
device is not correctly made is that there will be a risk 
that: 
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the material web will be torn apart during welding at 

a too high stretching of the material; 

the material will have different degrees of stretching 

on the upper and lower sides due to that the fibers 

do not have the same conditions in the passage s 

through the welding device; 

the material web will bulge in front of the ultrasonic 

horn 21 which results in an uneven feeding of the 

material to the ultrasonic welding device. 

10 

[0058] By changing the feeding direction ol the mate- 
rial web in connection with the entrance into and/or exit 
out of the guiding device, as is shown in Fig. 10 and 
described above the fiber distribution in the cross direc- 
tion of the material web is controlled. is 
[0059] The funnel 1 9 or other type of guiding device 
for forming the material web in the cross direction is 
however not always necessary, and in these cases the 
material web is after through-air blowing in the ejector 
18 led directly into the bonding station 20 as is shown 20 
in Figure 6. 



tor (IS). 

6. Method as claimed in any of the preceding claims, 
characterized In 

that the opened and separated fibrous layer (15) is 
folded one or more times in its longitudinal direction, 

7. Method as claimed in any of the preceding claims, 
characterized In 

that the opened and separated fibrous layer (15) is 
fed into a guiding device (1 9) having a certain cross- 
sectional shape designed to control the fibers dis- 
tribution in the cross direction of the layer. 

8. Method as claimed in claim 7, 
characterized in 

that the feeding direction ol the (ibrous layer (15) is 
changed in connection with the entrance into and/ 
or the exit out from the guiding device (19) in order 
to provide a guiding of the fiber distribution in the 
cross direction of the layer. 
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Claims 

25 

1 . Method of producing a fibrous material layer mainly 
intended to be incorporated in an absorbent article 
such as a diaper, pant diaper, incontinence guard, 
sanitary napkin or the like, 

characterized by 30 

taking at feast one bundle of continuous filaments, 
so called tow (12), opening it and separating the fil- 
aments and evening the tow to a layer having the 
desired fiber distribution, after which the layer is 
bonded in points, spots or lines in a bonding pattern, 
but where the filaments otherwise are substantially 
unbonded to each other. 



9. Method as claimed in claim 6 or 7, 
characterized in 

that the fibrous layer S15) is bonded in a desired 
bonding pattern immediately after exit from the 
guiding device (19). 

10. Method as claimed in any of the preceding claims, 
characterized in 

that bonding is made by means of an ultrasonic 
welding device comprising a horn (21 ) and a pattern 
roll (22). at which the pattern roll has protruded parts 
(24) providing the desired bonding pattern, said pro- 
truded parts on their tops being provided with an 
uneven surface in the form of grooves(25) or the 
like. 



35 



2. Method as claimed in claim 1, 

characterized by *o 
opening the tow (12) and separating the fibers (9) 
by passing the tow through roll nips (14) while si- 
multaneously stretching the fibers. 



3. Method as claimed in claim 1 or 2, 45 
characterized by 

bringing air to pass through the opened and sepa- 
rated fibrous layer (15). 

4. Method as claimed in claim 3, so 
characterized In 

that air is brought to pass essentially in the longitu- 
dinal direction of, in the transverse direction of and/ 
or ob liquefy across the fiber direction. 

ss 

5. Method as claimed in claim 4, 
characterized In 

that the fibrous layer (15) is passed through an ejec- 



11. Method as claimed in any of the preceding claims, 
characterized in 

that bonding is made by means of an ultrasonic 
welding device comprising a horn (21 ) and a pattern 
roll (22), said horn having an uneven surface in the 
form of a. grooves or the like. 

12. Method as claimed in any of the preceding claims, 
characterized In 

that the fibrous layer (15) is laminated to a nonwo- 
ven material (23), plastic film or the like over at least 
a part of its width. 
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FIG. 2 
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FIG. 4 
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FIG. 9b 
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FIG.9c 




FIG.9d 




FIG. 10 
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